The orthophthalic acid has been frequently used to prepare crystalline adducts to explore the configuration of hydrogen orthophthalate or orthophthalate.
The orthophthalic acid has been frequently used to prepare crystalline adducts to explore the configuration of hydrogen orthophthalate or orthophthalate. 1 What is more, piperazine has contributed a lot to the present understanding of prototropy and tautomerism. 2 Here, we report a unique crystal structure of the title adduct showing hydrogen bonds related to C(sp 3 )H groups. Compounds of orthophthalic acid and piperazine (0.01 mol each) were dissolved in water upon heating to 343 K. Single crystals of the title adduct were formed by keeping of the resulting solution overnight at 293 K. A single crystal of the title adduct ( Fig. 1 ) obtained was mounted on the diffractometer for the X-ray data collection. The non-hydrogen atoms were refined anisotropically. The hydrogen atoms involved in hydrogen bonds were deduced from different Fourier maps, while other hydrogen atoms were placed in calculated positions. The isotropic displacement parameters for hydrogen atoms of water were generated from refinement, while others were 20% larger than those of parent atoms. Crystal and experiment data are given in Table 1 . The final atomic parameters are given in Table 2 . Bond lengths and bond angles are listed in Table 3 .
As shown in Fig. 2 , the piperazinium cation and the hydrogen orthophthalate anion are tied via hydrogen bond of N-H···O1 and N-H···O2(1 -x, 1 -y, 1 -z). On the center of symmetry, the piperazinium cation moiety adopts a chair comformer, and is surrounded by hydrogen orthophthalate anion and water moieties. There are two N-H of >N + H2 group: the equatorial one is linked to the parent hydroxyl oxygen atom of the carboxylate and the axial one is linked to parent carbonyl Torsion angles of O2-C1-C2-C3 44.34(18)˚ and C2-C7-C8-O3 38.3(2)˚ indicate that the hydrogen orthophthalate anion is nonplanar.
The water acts either as hydrogen donor for or as acceptor from the hydrogen orthophthalate anion, via hydrogen bonds of O5···O1, O5···O2 (x, 1/2 -y, z -1/2) and O4···O5 (1 + x, y, z).
Hydrogen bonds of C(sp 3 )H-O type 5 play important roles in stablizing supramolecular compound. There are the bifurcated hydrogen bonds of C9···O3 3.0801(17)Å and C10···O3 3.1408(18)Å. Of special interest is another hydrogen bond of C9···O4 (x, 1/2 -y, 1/2 + z) 2.9758(17)Å which is one of the strongest C(sp 3 )H-O type. Full protonation, followed by electron delocation of the piperazine ring, which would make the methylenyl group more acidic, may account for the formation of these hydrogen bonds. This situation is very similar to that of piperazinium terephthalate 4 with seven C(sp 3 )H-O hydrogen bonds. #Symmetry transformations used to generate equivalent atoms: -x + 2, -y + 1, -z + 1. Fig. 2 ORTEP drawing of the title adduct. 50% probability displacement ellipsoids are shown, and parts of hydrogen bonds are illustrated as broken lines. 
